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" ABSTRACT

. When tWO peOple talk they focus thElP attentlcn on only a smalld'_
'“d:portlon of what each of them knows cr belleves.- Both what gets sald and”f5

f:how it gets 1nterpreted depend on a shared understandlng of ‘this

"'5'?naPP0W1ng of attentlon to a small hlghllghted portmon of what 15 known f:.*r.y TR

"f,fOn" of the effects of understandlng an' utteranoe 1s to be focused on”H'

;fcertaln entltles (both relatlonshlps and obJects) frcm a partlcularlﬁ
."perspectlve._ A speaker prcv1des a hearer w1th clues to what to 1ook at:
end'hcw'tc lcok at it =- what to focus on, how %o focus on it, ‘and how
'ﬂ'widéxcr'ﬁafrow tﬁe'focuSihg 'should be. These clues may be linguistic or
5':they may come from knowledge -about the relatlonshlps between entities in

the domaln. Llngulstlc clues may be either expllclt der1v1ng dlrectly

-,3Hfrom certan words, or 1mpllclt derlvlng from sentential structure and

’-f;frcm rhetorlcal relatlonshlps between sentences

ThlS paper examlnes .focuslng :in' dlalog,. dlscusses focu31ng-

“;mechanlsms based on dcmaln structure clues and from thls perspectlve,f__;

__1ndlcates future research problems- entalled 1n modellng the .focu51ng_ﬁ_ __f

} chcess' more generally._ The 1mportance of focu31ng is 1llustrated by'{
.econslderlng the .ppcblem ' of generatlng and understandlng deflnlte f;

1~_descr1pt10ns.-if‘
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I -_',_-'_I'NTRODUCTioN e

When two people talk they foous thelr attentlon on’ 'only a small_ of”ii_.fg“:lj.

:'fportlon of what each of them knows or belleves.__ Not only do they1:e

-r.sconcentrate on partloular entltles (obgeots or relatlonshlps), but theyT'“

';'e;do 80" u51ng partloular perspectlves on those entltles.; “In choosxng a f

fpartlcular' set of words w1th whloh to desorlbe an entltYs a speakerV:i L

' :1ndlcates a perspectlve on that entlty The hearer ‘is 1ed ‘then, to - see

-'the entlty more as one klnd of thlng than as another. For example,-
'_31ngle building may be viewed as an architectural wonder, 'a house, or a
home, and a single eﬁEnt'may'be-viewed at one time as a selling, another

as a buyiné, eﬂd'Etill'-énotheﬁ és'a'trading - Some ‘entities are central -

' to the dlalog at -a certain p01nt and hence are focused on more sharply o

';.than others._t More 1mportantly, muoh of what each partlolpant knows 1s:”

ﬁ;not clearly 1n v1ew at all-'lt 1s not oonsmdered by the speaker in

'T':f'eh0051ng what to say or how to say 1t or by the hearer in 1nterpret1ng’;fo

=::;an utterance.,--;.”

Focu31ng _is an aotlve process.;__ﬁs a - dlalog progresses,.ftﬁé.

' ’_partlclpants shlft thelr focus to new- entltles or to new perspeotlves on -

':_entltles prev1ously hlghllghted by the dlalog Furthermore an actor is

't3j1nvolved 1n focusxng (as the term 15 used 1n_ thls paper). 1f an entlty'.

::13 in’ foous '1t ‘is the obJect of someone's foou31ng, it cannot; be
'-flmpersonally in’ focus.:ﬁ When I use the conetructlons;,Phlghlighted?;”

- "focused’ on", or - “1n foous"' there 1s alwaYs an implioit actor doing the =

xjhlghllghtlng or focu51ng.f Flnally,; the entltles that the speaker and;f.”

"fahearer foous' on are entltles 1n thelr (external) shared reallty

.'”fifFocu31ng, then, 1s the aotlve process engaged in by the partlclpants in e

7;f_ffa dlalog, of concentratlng attentlon on or h1gh11ght1ng,i a subset of“ff*

”f'_sald 1nfluenoes focusmng, what ‘is focused on. 1nfluenoes what 1s sald.jlfﬁ”ﬁfﬂf5ifﬂf

ftused most often 1n thls paper.'_:o

g;The'relatlonshlp between language and focu31ng 1s two-way what 1s,fet:

:3t1 ‘This’ 1s:the reason the verb "focu51ng“ rather than the noun "focus“ 1sef'5i“':”




The speaker prov1des clues for the hearer both to what s/he is’ currentlylf

: --focused on and to what s/he. wants to focus on next._ These clues may be °

5 -311ngu1st1c :or may derlve from shared llﬁgﬂlstlc .or nonllngulst1C'

':aknowledge.f The hearer depends on shared bellefs about what entltles are

[fhlghllghted to -1nterpret such thlngs as the approprlate sense of - ahfh:g

--f“hpartlcular word and the obgect or event correspondlng to a deflnltefﬂ~;“-s

' f"desorlptlon.,. The llnk between the entltles dlscussed 1n an utterancedf'

‘and - the entltles focused on when the utterance _1s spoken- 1s ‘thus an -

-.flmportant aspect both of produelng and of 1nterpret1ng that utterance..'

“The use and - 1nterpretat10n of deflnlte descrlptlons: 1n dlalog
“-demonstrate the _1mportance of focu31ng to- dlalog partl¢1pants._: This

‘paper . ‘examines’ .hthef3relatlonsh1p - between focu31ng ;and" def1n1te7;

':descrlptlon and the 1mpllcat10ns of this relatlonshlp for computer

':ststems for dlalog understandlng _ Sectlon B presents an example that

,;111ustrates “this relatlonshlp Sectlon € dlSCUSSGS:' deflnlte"

'.ﬂdescrlptlons from both the speaker's and the hearer's perspectlves and_--

'T:presents problems that arlse for both partlclpants whose SOluthHS aref'-f'h

'3:f1nfluenced by how the partlclpants are focused Sectlon D addressesf

'dfsome problems that arlse in- computatlonally capturlng the _notlon of

':.fccu81ng and dlscusses other aspects of dlalog w1th whlch focus1ng

: mechanlsms must be coordlnated 1n a natural language proces31ng system,iz

:,1n order to handle the problems 1ntroduced 1n the precedlng sectlons.

- IT AN EXAMPLE .

To begmn, I want to examlne a sample dlalog between two people, anffhﬁj“

.':;;;gexpert and’’ an apprentlce cooperatlng to- complete =y task Ittjjtj;:itf;ffff

ifhilllustrates several 1mportant aspects of the role of focu51ng

'}:ifcommunlcatlcn.f The sample comes from a corpus of task-orlented dlalogsf

.ﬂt}tcollected 1n 51tuatlons 31mu1at1ng dlrect 1nteract10n betWeen a personf_

L v-n&..-m'-u-._ [y

e Although 1’ wmll concentrate on dlalog, much of what I have to sayffﬂr-ff"t’“'”

i ]carrles over to other forms of dlSOOUPSG._




'fff{proper“names,

“if?ﬂv1eual contaet'

’and'a'édmputer (Grosz, 1977 Deutsch 197#) The partloular task belng
perfbrmed 13 dlsassembly of an alr compressor '
ﬁ5;€(1)fEf Flrst you have to remove the flywheel
CUH2) AY How'do I remove the flywhee1° doa
E

. (3) B: Fipst," ‘loosen .the two allen head setsorews holdlng 1t
R 1 the shaft then pull 1t off i : .
Sl AT 0K = - '
4{B) 7 T can only flnd one screw. Where's the other one°
" {6) 'E: On the hub of the flywheel RIGR
{7) A: That"s the one I found. Where's the other one°
- (8) E: About ninety degrees around ‘the hub from thée first one
- {9) A: T don't understand. I can only find one. Oh wait, yes
. ;T think ‘I was on the wrong wheel.
~ {10) E: Show me what you are doing. e o
{11) A: T was on ‘the wrong wheel and I can flnd them both now.

{12) - The ‘tool I. ‘have is awkward. Is there another tool that
.1 could use instead?
{(13)

E:*Show me the tool you are u31ng
co(14) A OK. :
"j”(JS)*E:ﬂAre you sure you ‘are u51ng the rlght size key?
+(16) ‘A: I'1l.try some others. .. Ll

S0 (A7) 1 found an: angle I can get At 1t . R _
- °(18)" - The two sérews ‘are loose, but I'm hav1ng trouble gettlngj."'
Soe L the wheel off. oo
2€19)

- {19).E: Use the wheelpuller Do you know how to ‘use. 1t9'f'=”
“{20) Ay No. ;”_'- R : .
. (21)E: Do you- know what 1t looks llke° o
i {22) Ay Yesyo o
(23) E: Show it to me please
coo{28) A 0K '
"(25)'E:=Good ‘Loosen the sorew in the oenter and plaee the JaWS'

.uaf'around_the hub" of ‘the wheel, ‘then tighten the: 'serew onto .
;- ‘the center ‘of the shaft. The;wheel_should'slide;off. PEEE

_ FlPSt con31der the use of the phrase "the two screws" 1n (18) to},ff   
:frefer to the two setscrews holdlng the pulley on- 1ts shaft and ‘the use .

-Q*of the phrases ;"the screw in" the oenter" and "the screw" 1n (25) tof~'f*r'"

i ~:f¥;refer to a’ part of the wheelpuller.q'slnee most obgects do not have;iefooo;'iﬂ” i

L o ik

deflnlte descrlptlons ar‘e a pplmar-y meanS Of ldentlfylng e

3 For most of these dlalogs the expert and apprentlce had only 11m1ted;iﬂff]:£"“h

'_fff“ The. modlfylng phrase win the center" does not dlstlngulsh the ma1n7f?of,“':
“‘ﬂwheelpuller ‘Screw from . the setscrewa, but from other screws that are-; o

3‘ff_,”fpart of ‘the. wheelpuller. SERYE




:.fobJects. However, as in- thls dlalog, the same descrlptlon may be used:

o 1dent1fy dlfferent obgects at dlfferent tlmes. When (25) Was

"ﬁuttered the two screws mentloned in (3) thpough (18) were the most'jf""””

-frecently mentloned obgects that could be referred to by a phrase such ashfffn”-"

'“the -screw"- but they were no 1onger focused on” by the dlalog'”

”'Vjpartlclpants-~~ they were no longer relevant to elther the dlalog or’ the;f

?task S and hence were not consldered as posslble referents for e1theruff5l- [

'j"the screw in. the center“ or "the screw“ 1n (25)

One can see in thls example that the most recently mentloned obgect’
':that _satlsfles a descrlptlon may not be the ObJeCt 1dent1f1ed by that
h_deScriction;: What entltles a speaker ‘and hearer are focused on.
:1nf1uences- both the klnds of deSCPlptlonS they use and = how thelr
ldescrlptlons are 1nterpreted In it terance (3), the eéxpert 1ndlcates

' that he 1s focused on ‘and concurrently gets the apprentlce to focus on,

'_.th two subtasks 1nvolved 1n remov1ng the pulley ' In partlcular, the

: ;two allen head setscrews 1nvolved 1n the flrst task are brought 1nto

"”ffﬂ:must refer to somethlng else‘.ifﬁft”“”

'-focus- they contlnue 1o’ be 1n focus through the flrst part of (18) he S

:ylnltlal clause of (18) 1ndlcates the completlon of the task 1nv01v1ng"'

-”_the screws and hence suggests that the apprentlce w1ll shlft her'th -

lattentlon to some new task (she mlght not - she_ could stlll saya ;'

ysomethlng more about the- screws) : She does make sueh a: shlft 1n ‘the

B second clause of (18) ("but I‘m havmng trouble gettlng the wheel off")

o In (19), the - expert 1nd10ates that he has followed thls shlft (note that':*;

-fhe might ‘have asked’ a questlon about the screws u-.e g.,g"How loose are .

;Zthey?"_-— and thereby contlnued ‘to: focus on them and the assoclated_

Vsthtask) and - narrows focu51ng from the task of remov1ng the flywheel to a“,fﬁ

“'fpartloular tool 1nvolved in’ that task 2 1n thls context it is clear._ff"'

7*agthat the phrase "the screw“ cannot’ refer to elther of the setscrews, buthj"

5T s 1nterest1ng ‘that’ some people who “are not famlllar w1th thekfff_if}:f“”’”

'hTyrcompressor ‘or wheelpuller find "this: ‘sequence ‘confusing: “(18) seems to L
Coivend) any concern - with screws " and . ‘henece (25) is unlntelllglble._ One must’ oo

 Know <= opinfer = that the wheelpuller has ‘a'serew for the statement_-’?ﬁz' Y

'-to make sense._f-




. This dlalog also indicates some: of the ways ‘in 'whlch focu31ng 1s1f:

: ;manlpulated inca” dlalog l In partlcular, it 1llustrates how - the"}ﬂ-”

"rstructure of the entltles belng dlscussed (the 1'doma1n‘) 1nfluences,f"'

f.ffocu51ng and hence the structure of the dlscourse. The dlalog concerns

'the performance of a task-'lts toplc 1s that task As a result the way3f:

: “iln which' the apprentlce and expert focus, and hence the structure of the_f3”"

'"Z_}dlalog,é : closely 1inked to ‘the structure of the task Informatlonu;n AP

.':Jabout the structure of entltles in the domaln prov1des one klnd 'of clue SRR N

to how foouslng can change. What about general llngulstlc clues to”:e';j”

'focu51ng? What information in words themsélves or in sentence structure

' can influence  focusing? The use of "but" in  (18) ‘illustrates one kind -
',of linguistic c¢lue to focus. The indication ‘of - contrast suggests a
‘shifting of foous to the entities described in the clause following the
"hut" . o In fact thls shift does occur and the remalnder of the fragment

'_concerns thlngs 1nvolved w1th "gettlng the wheel off"-g'

The flnal p01nt I want to make Wlth respect to thlS fragment';[ )

".concerns the relatlonshlp between how the speaker and hearer are focused* -

B ‘fﬁand how dlfferences in focu51ng affect understandlng o It is clearly

”:ﬁj{lntersententlal relatmonshlps ‘sueh focuslng “that 1nfluencef%the*:

l'cruc1al for.'speaker and hearer to. be able  to dlStlﬂgUlSh thelr' own"
bellefe from each other‘s. What about focus° I ‘am concerned here not

with the con31stent dlfference 1n focusmng that results from the speakerﬁ-

_belng one step ahead of the hearer (01031ng thlS gap 'is one goal of an -

"_utterance),. but rather with whether speaker and hearer purposely}d-

/. maintain differences in focus1ng ‘over several 1nteractlons (as they do

- with beliefS).e;Anfanaleisjdof_the_dialogSTweecollected.1ndlcates_that,~-1:..fV

6 The concept of structure used here 1s sxmllar to that in. Levy (1977),;'*

.ni;'but “different  from ' ‘that  'in ‘work’ “story . and - text: grammarsug;s;?;f:QVJ'ﬁ |
"“(cf._vanblgk 1972 Rumelhart 1975) In partlcular, 1" am not" 1nterested;;;;:

5f1n such things'as generating or: recogn121ng s valld dialog: (the analogyjﬁu"

| to sentence ' grammars),’ but’ rather ‘in ' those dynamic ‘aspects of

.}ﬁlnterpretatlon and generatlon of utterances 1n a dlalog

..';ff:7 One of the key open problems for 1ncorporat1ng focus1ng mechanlsms 1n?flﬁ.7ﬂt_
”-_jjnatural language proce331ng systems 1s 1dent1fy1ng the dlfferent kinds

Soof! clues ‘fécusing ‘and. how" they 1nteract Some aspects of thls*iln.ifiv

"problem are dlscussed 1n Sectlon D



htfﬁgany known entlty, when 1t doesn t “match" anythlng ”JT;F'

“in most easeS,' whether or not a Speaker 'and' hearer' are focusedi-l o

_31m11arly, they speak as though they were.s Speaker and hearer assume af~:igff’*f

: aoommon foous-’ they usually do not have dlstlnot models of each other's;:fa

]focus.” That 1s the speaker assumes that the hearer 1n understandlng anfh

'-h'futteranoe has followed any shift’ 1n focus 1nd1cated by that utterancef c

I"_Tand 1s, to the extent 1t matters, foeused on' the entltles the speaker: e

o 1ntended (from the perspeotlve the speaker 1ntended) It 13 only when a*e

_~dlfferenoe in focu31ng resulte in some talrly magor 1ncompat1b111ty that.eJ

" .a problem is detected._ The 1nterchange in (5) through (11) illustrates
what happens when the two participants in a dlalog belleve erroneously'

 'that they are ‘focused on the same entlty.__Inltlally,-the apprentlce 15"'

‘focused on the motor pulley, which she thinks is the flywheel. Because -

fthe'éxpert ‘is ﬁot'aware of this (he ‘probably doesn't even consider the

H-_poseibility);.hie responses are not very helpful.

CIIT .'DESCRIPTIONS' B

One of the key ways 1n Whlch the 1nfluence of focusmng on dlalog 1s :_f

.f_manlfest is: in the deflnlte descrlptlons used ' There is ‘a“- two_way-
1nteract10n between deflnlte descrlptlona and focu31ng what entities a

: _speaker ‘and hearer_ concentrate- on_. (and from what perspectlves)'

h*lnfluences how they desorlbe entltles and how entltles are descrlbed -

::lanUEHCES how the speaker and hearer contlnue to focus thelr attentlon.]hffV

.TWO spec1f1c problems relatlng to descrlptlons are strongly 1nfluenced:

-:hby focusmng From the speaker's perspeotlve,_there 13 the problem of]f'”

'ﬁﬁwhat to 1nclude 1n a descrlptlon.. From the hearer*s perspectlve, theref"

75}13 the problem of what to do when a descrlptlon doesn't correspond to”i*':"'




A Generatlng Desorlptlons jﬁtj.f

Three factors- that 1nf1uenee the productlon .of a descrlptlon are':'

the 1nformatlon speaker and hearer' share about the entlty belng':t'

,descrlbed the perspectlves they have on 1t and the use of redundancy 1t;

J_The follow1ng fragment of dlalog 111ustrates the flPSt two of thesef'_'ﬁu- 

'.._factors.é_

jEf}OK Now we need to attach the 'conduit to the motor.
+i-The" conduit is the covering around ‘the wires that

- you . .. Were Working with earlier. There is a
small part . . . oh brother

- Ar Now wait a s . . . .the conduit is the cover %to the wires?
'E: Yes and . . . _ o _
A On I see, there's a part that . . .a part that's supposed
. ‘to go over 1t : :
E: Xes. o o L e L
AT see . . .-1t 1o°ks*iust-the.right shape too. Ah hahl
oo Yes.

L'taEEtWonderful, s1nee I dld not know how to descrlbe the Qgrt

The problem that aPISES here 1s that there 1s no 51mple shape-based f'

3descr1ptlon for the obJect the expert needs to 1dent1fy, so he must flndij]

::'some other shared 1nformat10n. on whlch to base . his descrlptlon (cf

' n'i;'of deletlc expr9531ons.~gﬁ';'g-

'QDownlng, 1977, Chafe, 1977) The problem is complleated beeause the U

Zjexpert ‘and - apprent1ee do not share a v1sual field. If they dld the

e _expert could p01nt (1f they and - the obgect b61ng p01nted at- were ail- 1n s

7ﬂthef same locatlon) or use relatlve locatlon (e.5., "1t's ‘next to the '

= 9 _ _
: rednhandled serewdrlver“) B The expert's solution 1n thls case is to

'anchor the descrlptlon on the ba51s of a past actlon the apprentlce”_

'Tfeperformed and then to descrlbe the obgeet functlonally (1. e.,fﬁte”st95'5"'

:Vdescrlbe 1ts funetlon rather than 1ts shape) Functlonal descrlptlons"ﬂ5fe'

”3.often enable bypassxng other more complex descrlptlons._ The statementfe'f""

8 This segment also 111uetrates the cooperatlve nature of task-orlented;f5:t:'”*':'

‘dialogs: the two participants work’ ‘together to achieve a shared goal of,'
Fldentlfylng the obgect the expert wants the apprentlce to locate._f_ﬁ B

~79 Rubln (1978) descrlbes; spatlal and temporal 7eommona11ty betweeniifsf'f*' 't“ )

'espeaker ‘and -heareras two’ dlmenslons along ‘which'language: experlences;'ngfa53sfts” _
- may differ and considérs ~how" these dlmen31ons affect the 1nterpretat10n*"" Sl




: .“1t is used for d01ng x“ or: "1t has the rlght shape ‘for d01ng x" may be_'

.used to communlcate complex shapes “and : structures.. ‘As always,_ftheif_37

. determine what - such an obgect 15' llke, or to plck out the obgeet from a

'hset.;_j”j_"

The fragment also 1llustrates: the problems that arlse when twof:fea'
~i7part101pants 1n a dlalog have" dlfferent perspectlves on- what is belng :f"

 described: 'The expert's orlentatlon is ba81ca11y Functional; he’ has ad-i

-model of what is g01ng on, : of how the compressor WOrks, and of how it
_fgoes together. ~His descrlptlons - are based on this model _The
apprentlce’s orlentatlon 15 ba31eally v1sua1 or shape~based “He can see
tthe parts and can tell by’ trylng whether’ they fit. ThlS dlscrepancy_ls

even- clearer in the followlng fragment ‘where - from the - ‘functional

'.{}perspectmve of the expert “We get the deserlptlons "pump" and “coolmng .

"tfﬁeame ObJECtS are descrlbed as "thlng w1th flanges"' and “llttle rlbby'

szthlngs“

. E:rRemove the p p and ‘the belt
A: .Is this thing with' flanges on 1t ‘the pump° SRR
_'E:-POlnt at Mthe thlng with-flanges ‘on 1t" ‘please. : '
AT I'm, p01nt1ng ‘at ‘the thing w1th flanges on 1t These 11ttle
.. 'ribby things are. flanges. L o
E: Yes; the thing you are" poantlng at 13 the pump The 11ttle.'.-‘_.-

;"rlbby thlngs are coollna flns. R

"In thls fragment one can see the expert and apprentlce worklng toward a"

”-_gﬁsuceess of such descrlptlons depends on the_ hearer's ablllty to'-fe.”'"

o flnS“'” whlle from the shape-based perspeetlve of . the apprentlce “the .

"f'shared vxew, trymng to establlsh ‘or check’ that they have establlshed al

'ditfhcommon referent and hence é common focus.%p An 1mpllclt goal 1n a dlalogtT‘,ffﬂa’i“-7“

”-;s: to establlsh thlS commonallty s the effort this" PEquPes 1s very;t.ﬁff-{"

”jclear here.. One of the :ways 1n Whlch mlsunderstandlngs arlse 1s when"'”

”ﬁqfthe partlclpants 1n ‘a dlalog fall to establlsh thls commonallty buthﬂdpfcff'f'”'

'-_;-thmk they*have (th:.s happened w1th the flywheel and motor pulley in’ the

';L10 There isa clear 1nd10at10n at the end of the prev1ous fragment that?fffifff7'

: ;the expert ‘realizes the 1mportance of - shape the apprentlce’s;,ue g
-,gn;orlentatlon he says he dldn't Kknow - how'to descrlbe the part apparently,ﬁgf_.. .
- meaning that he didn't have a ‘deseription of ‘its shape (he did: descrlbe'ft*-“ OERS
'f'l;lt functlonally and 1n fact that seems to have Worked Just flne) R




'n:initial'dialog'"fragment) : Not only do ‘such - mlsmatohes ocour, they are -

difficult’ to detect and often go unnotlced untll a falrly maJor problem*:' T

":arlses.; S

A further problem that arlses 1n produolng a descrlptlon 1s'ff

.sdeoldlng how much 1nformatlon to -1nclude- 1n 'it. The. llngulstlc"

'1:“descr1pt10n of an obJeot must dlStlﬂgUlSh 1t from all others currentlyed:o'-f'

" focused on' by the speaker - and hearer.qq' But the 31tuat10n 1s more'y'
_;_oompllcated than' thls._ﬂ,It ;s clear from an Zanaly81s of the task—'

'lofiénted'_:diaiogs and - from  other ' data _(Freedle, 1972) that the
description of an object seldom contains__only'thé. minimal-amount of -

* information neécessary to distinguish-it;'LDeséripticns,flike the rest of
language, are often: redundant;lg fWhatiiappears” to be ' the ' case -for
_.physioal objects is that the ;speaker”deSQribes_.an object not in the
I_minimum numbér of 'bits' of information; 'but'rather:in a manner that

1wiil'”enable-the ‘hearer to 1ocate the - obJeet as qulckly as p0351b1e.

JClear dlstlngulshlng features {e. g., oolor 312e, and shape) are part of _

"Tfa descrlptlon preclsely because " they ellmlnate large- numbers of wrong S

obgeots ‘and hence help the hearer - to 1solate ‘the correct obJect.more o
quickly. - ' . ' '
'r_The. use of redundant 1nformatlon' (and not Just dlstlngu1sh1ng_

: 1nformat10n) to speed up the search for a referent can’ be seen ea311y

“from an example.'_ If someone asks “What tool ‘should I use?“-ffthe"'

1“response "The red- handled one.“ may not be satlsfactory even 1f there'-'

='ls only one red handled tool because proce531ng such a .descrlptlon :

":-.11 Olson’ (1970) hs&s*sho'wn“_-{?.that_?'the'.f-;'de'séfipti'bﬁ'_cf:-_"-an-robjéct ohanges i

.fi:,dependlng ~the surrounding’' objects  from' which ‘it - must be:;-affe. S
;_;dlstlngulshed " For’ example ‘the . same’ flat round whlte obgect was_;yf_ﬂ.--'“*--
' described ‘as "the round one" when 'a’ flat, square obgeot of similar size . =

”-'zfand materlal was present ‘but’ ds: "the whlte one" when' a 31m11arly shapedfi

gbut ‘black " obgect . Was present The 1mportance of contrast for;“”h' A
_5d13t1ngulsh1ng obgects- is well establlsh

e _1n V131on research (e g. ,g:;f]fx.fJ;f;“:5
"'gGregory, 1966)- Comparlson of - dlfferences “has also. played a’erucial. '

___’:role An: computer programs ‘that reason’ analoglcally (Evans, 1963; smmllarf}n({:ff
:-znfstrategles are used An Wlnston 1970) e RO : : - S

12 Olson, 1970 p. 266, comments on thlS phenomenon and ‘on the need forﬂ”udc.rf':“V i

'fﬂfurther 1nvest1gatlon of 1t



.requlres oonsmderlng too many alternatlves. ~'The" phrase “the red handled S

Tscrewdrlver"_;iS' more helpful because it llmlts the search to~f

-screwdrlvers., In g1v1ng a descrlptlon that mlnlmlzes the tlme 1t takese

r.the hearer to 1dent1fy the referent of a referrlng expre331on a balancehhif:'

-f;:must be reaohed._ Too much 1nformatlon 1s as harmful as too llttle,i_.f

'f_-31noe all parts of the descrlptlon must be processed to make sure the

'“-7obJect is tne oorrect one.. Furthermore, the hearer may wonder whetherr;'

3he 1s mlstaken 1f he thlnks he has determlned the referent but there 1s.
”_more descrlptlon to’ process (cf Grlce, 1975) U31ng the phrase, "the

red-handled screwdrlver with the small chlp on ‘the bottom and a loose

'_'handle""to 1dent1fy the- _only-red-handled screwdr1ver_w111 probably both _-53

inerease the hearer's search'timefahd confuse him.  Rather than minimize
either the communication time (including processing of the deseription)

: Or'the'_searoh time alone, ‘the -~ ‘combination of communication. time - and

'_search tlme must be mlnlmlzed R\ speaker should be' redundant only to

the * degree “‘that redundancy reduoes ‘the - total tlme 1nvolved in S

'1dent1fy1ng the referent

:hB. Matchlng a Descrlgtlon
" hs the precedlng dlScUSSlOH 1llustrates, a 'major 'roie of
desoriptlons is to' p01nt the .speaker is’ dlrectlng the ‘hearer's ;

' -atbehbion to some 'entlty ' For the hearer, foou31ng 13 cruolal in

"'prov1d1ng ‘a small set of 1tems from Wthh to choose that entlty Belng'_;f

' T~able to: 's0 restrlct attentlon is necessary both for 1dent1fy1ng the_e

eorrect referent (as the 1nterpretatlon of the phrase. “the screw" in ‘the -
.f;lnltlal dlalog fragment 111ustrates) and oonstralnlng seareh tlme (see-f;f
?dGrosz 1977) S o '

One problem that arlses for a hearer, especlally a computer systemfj'

'”“Wfffln the role of hearer, 13 what to do -when a reference doe33 not}_bff'

'H:foorrespond to (or match) any known entlty If the descrlptlon suffleesin-"7"'w

“:ﬂto dlstlngulsh the entlty belng poznted at from others that areff*SI

*-ijjcurrently focused on then the mlsmatch does not matter._ But what doeS,"9-7*Lx.,

' '1_3"sufflce to dlstlngulsh" mean9f The questlon of what klnd of mlsmatch 15ff'?'




r.-51gn1f1cant depends on ‘more . than the entltles 1n focus._ For example,"
" ‘the" dlfferenee between yellow and green may not matter when a yellow-f'

"green shlrt 15 belng dlstlngulshed from a red one- it does matter when'gi.T“h

"1p1ck1ng 1emons. _“’

In addltlon, the hearer must de01de whether or not an’ 1nexact mateh o

: jshould even be con51dered In the usual use of deflnlte deeerlptlons,

: fto 1dent1fy some entlty in the domaln of dlscourse, 1nexact matches are”

"._'always acceptable.' Donellan (1966) dlstlngulshes this’ referentlal use"t

from an attrlbutlve use for whloh an 1nexaet match is not pOSSlblE‘ "in

the attrlbutlve use, the ‘attribute .of being the so-and-so is -all

important,  while it is not in the referential use" {(p.102).  But the
distinction in  the terms that Donnellar makes it poses a problem for.a
hearer, since it is the speaker's intent and not the speaker's beliefs -
~that 'diStinguishes attributive from referential uses of a deschiptibn;
_eThls means - that the hearer_.(whether a person or a computer system) mustii
- ;be'_able to detect “this - intent. _ In _cértain’ cases (for 'example,
ﬁgdescrlptlons of entltles that do  ‘not yet exmst), the attrlbutlve use is
.'usually elear._ In u51ng the phraae, Mihe w1nnev of ‘the 1979.Nobel Peace'h o
:Prize“ ‘a- speaker is- deSCPlblng a person whose 1dehtity is' ﬁet.'yet
'aknown there 15 no other way to deseribe that’ person (yet) 14 There are
' other 1nstances 1n which the distinction relles on knowledge out51de the:'
':dlalog in which' the referenee occurs (1n partleular what the hearer' -
jfbelleves the speaker wants) It ‘seems that for thls problem the dlalog'
partic¢ipants must rely on the potentlal for clarlflcatlon available in

- further dialog.. 'If a’ hearer mlslnterprets an ‘attributive use' of_:a_.lf

-. fedeeeriptien;hthe_speaker_ean expl;01t1y_;ndlcate_the_need for_an exaetf}.'

.'7'f13 “A deflnlte descrlptlon ean be used attrlbutlvely even when.,theh

“”:_te speakeP believes ‘that some. partlcular person fits the desor1pt1on and{:;
‘:ﬁj_-lt can’ be used referentlally in. the absence of th1s bellef‘“(p 111) S

“"f?u 'Thehe ie"of'ceﬁree the p0331b111ty that . the speaker meant to. eaysqaaf; e
. ,33_41977, in- which case- e/he is referring (wrongly) £6 an ex1st1ng entlty,flig;f-f
'*j:but then we are baek w1th the referentlal ease._~3_ - R -




E mat'ch'l5

To summarlze the 1mportance of focu51ng to both the 1nterpretat10n:

-’jand the generatlon of deflnlte descrlptlons comes from the hlghllghtlng-“

:d:functlon 1t serves._ By separatlng thcse 1tems currently hlghllghted"d"

{from thcse that aren't focu31ng provldes a boundary around the ent1t1es

:from Wthh the entlty belng elther descrlbed or 1dent1f1ed must berd:”

o fdlstlngulshed For generatlon purposes thls boundary clrcumscrlbes‘"

s’those items from Whlch the entlty belng descrlbed must be dlStlngUIShed .
and thus’ prov1des ‘some means of determlnlng when a descrlptlon is
complete enough Tt is useful for 1nterpretat10n in prov1d1ng a small -
set of items from which to choose If an exact match cannot be found in
foeus, it is reascnable to ask ‘if any Qf the items in focus comes close

to'matching'the”definite-deseription and if so, which is the closest.

"'-fjfiv_f”chUs]IN:bIscoURss: PRGSPECTS’AND'PROBLEMS |

The maJor 1mp11cat10n of “the role of focu51ng 'in-dialog ffor a

: natural language proce331ng system -f1 that such a system needs'

i :mechanlsms for focu31ng In partlcular ' suppose the system has ‘a

anowledge base whleh encodes the portlon of - the world the system know3?£:

' -_,about and - that thls knowledge base contalns formal elements whlch stand

‘for . entities 1n that world - Then the system' needs a means of'.'”

o hlghlzghtlng those elements in 1ts knowledge base that correspond to the';f"-

_entltles currently focused on and must ~be able both to use thls__-

'-9h1gh11ght1ng (for example,_to 1nterpret and generate descrlptlons) and

' ”:sto change 1t approprlately as the dlalog progresses.__ ThlS sectlon I

r'jpresents several 1ssues that arlse 1n constructlng such a computat10na1'g~"'

-j:[model and for each dlscusses what structures and procedures are needed];gf'~ T '

-J,and what research 1ssues must be resolved

151 have 1gnored a thlrd 1ssue that arlses when conslderlng a computerfr:“'*'t”'

" system” for natural language processing: the formalism used for encodlng'fff-f“”d“

‘kmowledge in the: system must’ be- adequate for " handllng attrlbutlve”

'”f'descrlptlons. For a dlscu531on of thls 1ssue,-see Cohen 1978 and-f~fﬁ i

_,e'Webber, 1978

e jjﬁf i)



”Gros2”(1977) descrlbes' focu31ng mechanlsms jincorporated'“in a7'.:f o

;.oomputer system for- understandlng task-orlented dlalogs.: These 1nclude' "

'Lstructures for hlghllghtlng elements_ of a knowledge base, operatlons on7

fthose StructUFGS,. procedures that use them for 1nterpret1ng ‘definite -

'::noun phrases, and procedures for' updatlng them.._ The . 1mplementatlon'__

dﬁfprov1des for two klnds of hlghllghtlng, expllclt and lmpllClt and uses'

'fltask 1nformat10n to determlne shlfts 1n foous.f An expllclt focus data fﬁ”: E

‘}structure'f_contalns those o elements f that re7 relevant .dto ﬁthe
-1nterpretat10n of an utterance because they have been dlscussed 'in the

preceding discourse. In addltlon,-the focu31ng mechanisms prov1de for

' differential access  to - ‘certain information . associated with- these

" elements. In particular,-the'_subactions and objects involved in a task
are implicitly highlighted whenever that task is highlighted. That is,

Amplieit focus consists of those elements that are relevant 'to-_the

interpretation of an utterance because - they are ' closely connected to
:ztask-related elements 1n expllclt focus.;ﬁi RN, SRS
There are several dlrectlons in whlch these mechanlsms must be
cextended for a system to be able to handle ‘the general problems posed by
'focu31ng and deflnlte descrlptlons ;n dlalog. _Flrst,_the_only clues to
~how focusing changes that havé been incorporated in the system are clues
based on shared knowledge about - the ‘Structure of entities in the domain
'(1n partlcular the structure of the task), llngulstlc clues’and the ;.

:';nteractlon between dlfferent klnds of clues remaln to be examlned

3-Second the hlghllght1ng of - expllclt and 1mpllclt focus . are used 1nﬂrt

:lntEPPPEtlng definite desoflptlons but an exact mateh is requlred thef"__

"7}questlon' of what constltutes an 1nexact match has not yet been faced S

'5szh1rd although the- hlghllghtlng structures provzde for foou31ng ond-a'

”f}fdlfferent aspects of an entlty, the deductlon routlnes do not use thlstV

:ff16 Elements in 1mpllclt focus are; separated from those in expllClt focusﬂfjjlg:nj”
”_ﬁfor two reasons., First, there are numerous’ entities 1mp1101t1y focusedr,j{*
~on-in ‘a‘dialog,’ ‘many’ of whlch are: never referenced Includlng=fthezyjﬁﬁ-

7lelements correspondlng to such entltles “in, the expllclt fccus

S data
nf"*jstructure would clutter ity weakenlng .1ts hlghllghtlng functlon.;:'l
i Second, references to. lmpllCltly fooused entatles ‘may 1ndlcate a shift

" of "focus to those ‘entities; maklng it useful o dlstlngulsh such;g[h'””“

'references from others.,yfff

13



- 1nformatlon in accessmng 1nformatlon about an. entlty in. foeus. 'Finally, L

. the questlon gf f how the : focu51ng mechanlsms : 1nteract i with-i:

irepresentatlons of bellef has 'not been addressed Th followlng':

ffsectlons examlne the problems posed by each of these extensmons 1n more

'-g'detall

hZSA.Zo Ranges of Focu31ng and Clues to Shlfts 1n Focus

| B The term focus' (as well as theme) 13 sometlmes used '(e.ga;

Halllday, 1967) to refer to promlnence in a sentence, a ‘more -iocal' o

phenomenon than focus as discussed here. It 'is clear that a speaker and
‘hearer are'focused'not'only' globally on some set of entities but also
more locally, and that this more local focusing affects the way in which
a particular idea is ‘expressed -in an utterance. This -raises the
~‘question of ~how sentential focusing  interacts ‘with the - more global
'zfocuSLng dlscussed 1n' this - paper.- When - . does the way in: whlch ‘an
t_hutterance is- phrased not only hlghllght certaln entltles, ‘but - also
change - the global focuszng of the” dlalog part101pants9 i dhswer to
:this Questlon reQUlres 1ook1ng ‘more closely “at” what klnds ‘of clues a

'speaker can’ use to shift focus. 17

A _speaker's clues on how to- focus may be llngu1stlc or may come
“from  knowledge about the relatlonshlps among entltles belng dlscussed
Linguistic clues may " be elther expllclt glven dlrectly: by certaln-

'f.words,'_lor' implicit, der1v1ng from  ‘sentential strnctnreh from-ﬂ

rhetorical relatlonshlps between sentences.-'In'-the nodei'descrlbed 1n':"'

i”tGrosz (1977), both 1mp1101t focus and the procedures for shlftlng focus' o

' ”uf“are based on olues that derlve from knowledge ‘a speaker and hearer share;{f,sjf: Rl

' 'ﬂ'_fabout the structure of the entltles belng dlSOUSSEd they use af;;.ttf;{ f;ff{{

'{*’7 It 1s 1mportant to note that shlftlng and fbcu31ng are not separableh_,;{f-nfa{t“”:

i tasks, Focu31ng is an Jongoing proeess ‘that both 1nfluences ‘and.dis o

flnfluenced by " the’. 1nterpretat10n of ‘an’ utterance, ‘This' dynamlc aspect;a:’“

;ut;jof focusing ‘is ‘eléar inthe 1nterpretat1on ‘of the phrase Mone’ screw": 1nh__”;:.: S
' ~;utterance (5) of ‘the initial” dlalog fragment “The" focu31ng establlshedj_lsniiu""

f_by the expert in utterance (3) hlghllghts a set of screws . from whlch the:i,tgejdf
‘one serew can be chosen.  The" reference ‘to one’ screw shlfts focus to theﬂxff L

”_partlcular subtask of loosenlng those sorews. j'r~

”f“'f;°fajﬁ:f¥tef¥: o




E Pepresentatlon cf the task to declde when and ‘how to shlft focus.;s Fcéf'

‘the focus mechanlsms to be useful for dlscourse 1n general they must be'f_t'

o Lextended to handle the llngulstlc' clues that a speaker may use.; In~ -

'-fpartlcular, two klnds of 1mp1101t llngulstlc clues must be understood'_}_f e

tand thelr use for shlftlng formallzed

Flrst ﬂfthere are’ the global 11ngulstlc clues that “come from*fT:

.':npatterns off“relatlonshlps between sentences,' such as paraphrase_eand

felaboratlon'f(Grlmes,-1975 Halllday and Hasan,.1976) _For’exaﬁpie,fby
elabonating ‘on some element  of a sentence ‘a’ speaker 'shifts:focus to
that element (really the entlty expressed by that element).. A major
__questlon here is - how to recognlze when such patterns oceur (ef.
Hobbs-1976)._-Perhaps more important, there is <{he question of whether
'recognizing the patterns requires knowing how the focus of attention in
' the two sentences is related. It may be that such global patterns are
. more*ruseful'in -setting-expectations about where - focus may -be in the
ﬁfollow1ng utteranceS'.than: in deternining tthe'”focﬁs3in- acfparticu1ar”t::
'ejutterance. [_' ' : R ' ARSI |
The second klnd of 1mpllclt clue comes from the syntactlc form of

an utterance.. Sldner (1978) presents rules for determlnlng focus, based
.'_on syntactlc structure.,' A partlcularly _1mportant.aspect _of her work-_
" involves = the recognition that Focusing. is on'ly' predicted by a single
utterance and that ‘the" -“expected focush must be conflrmed by succeedlng'.:
"utterances. That fis;“ the questlon of whether an’ utterance - changes
~ global " focus cannct' be  answered on the basis of the 1nd1v1dual :

;unttefance. Rather, an utterance 'can only suggest a global Shlft

5_ffocns._ Thls expectatlon may then be conflrmed 1n a folloW1ng utteranceﬂf}t f'

.(1f the speaker contlnues'-lf the hearer speaks next s/he may choose tofn'f:ff'

[ttaccept or regect thls shlft)

__ti18 The" structure aeed not be that of & task 'be'exéaﬁlé,'lh'déséplbing o
A house,_fccus can move from the total house to ;one* of the rocms of the o
'-house, ISR : _ e L S S




‘B. fvinéxéct Matéhés-=The Problems that Remaln .

Beforel the focu51ng mechanlsms ean be extended to handle 1nexact::f

fmatches two maJor problems_ must be addressed determlnlng how to deC1detf1"

':'whether an :1nexaot match 1s elose enough and determlnlng how to deelde:

betweenf acceptlng an 1nexact match and consmdenlng a’ shlft in’ foeusil_-

" For'the flPSt problem, focuslng makes 1t poss1ble to “determine’ the”_f['a

'-f::ciosest_ match but not to declde whether that mateh  is close enough

'_'For example 1f ‘a red ball and a green ball are -in- focus, then the red

ball comes 'elosest to matehlng the desorlptlon "the red block" but not ..

_ elose enough to be considered ‘the referent of that phrase. For the
.second problem;'if no"aexact matoh can _be.found in explicit focus the
matehing procedures must - decide _whethen to accept a referent that
-inexactly matches a description or to consider the possibility that the

‘speaker wants to focus on some new entity. For example, .should a hearer -

confronted ‘with the’ ‘phrase "the red -spot" 'in the situatibh' ust’

. descrlbed look for a red spot on one of the balls” Answers to these*
-ft;questlons requlre researeh on some :undamental 1ssues 1n semantles andi*

-_on speech ernors._ o

C. . 'FOCHSing and Persgectlve

' Focu51ng 1nvolves not only hlghllghtlng eentaln entltles but also

'hlghllghtlng ‘gertain’ ways of viewing those entltles.- “For example aiz' '

'doctor may be viewed as’ a member of the medleal professxon or as hav1ng-;_'

a role”in 'a famlly In the process of focu31ng on some entlty, the:

_.speaken also chooses . a eertaln perspeetlve on- that entlty and, as a__f,w s

'_result focuses L7on*5 that entlty _r_from r; that f: perspeetlvel*ﬁailrf:""”

719 Flllmore says,;l'i_faf:" . _ e
The’ point " is that: whenever we plck a word or phrase, we s

:-automatlcally drag along wlth it the larger context or.

'33;{framewonk interms of which “the: word or phraae we' have ehosenyﬂaf"”"
- has ‘an 1nterpretat10n.,

Itois asifs deserlptlons ‘of thei;f.}f”"”

" 'meanings of elements must-identlfy slmultaneously “flgure" andlj?jlffff5”*7“":"i'

S '_-‘"ground"

To say. 'tﬁ’"agaln; whenever we. understand a llngUlStlc-:

-,;baokground seene and a perspeetlve on that soene.. LSS

" expression ~of  whatever ' sort; . “have . slmultaneously A



'_'(Flllmore, 1977 Halllday, 1977)

The perspectlve from whlch an- entlty is v1ewed 1nfluences how:: as:"'.

"'ffurther 1nformatlon about that entlty 1s accessed The representatlon' o

i'3of‘ focus presented 1n Grosz (1977) allows for dlfferentlal access to;_"'

fpepropertles of an entlty, but thlS addresses. only one part of the

1jipPob1em 29 051ng the 1n1t1al perspectlve from whlch an entlty is v1ewed7e

.f for dlfferentlal _access does not rule out conszderlng a concept :

Z'fdlfferently from the way it has :already been portrayed Instead, it

orders the’ way ‘in which aspects of the concept are to'be examined. 'oﬁe-'
:_of the problems this raises is decldlng -when to con31der a switch in
.perspectlve when “to abandon deriving propertles or searchlng items
. implicitly focused .by an initial perspective and examine other aspects
of the entity.

_ ;Another'probiem 'tnat relates to 'perspectiée'is"how perSpective'

f_rinfluences the partlcular descrlptlon -a ‘speaker’ choOSes. Does global T

-;*focus3 giée an 1ndlcatlon' to a. speaker of whlch propertles to choose?

"-_The precedlng fragments of dlalog contalned several examples thatj

_ 1llustrated the ‘effect of dlfferences in how'a’ speaker and hearer were;
_focused on communlcatlon. This’ suggests that focu31ng, though often .
“quite uSeful"can cause problems for - people; gimilar - problems may be

-unav01dab1e in a. natural language proce381ng system.

‘D. Focu31ng and Be11efs o

An addltlonal aspect of focus_ that has not yet ‘been addressed 1s'_ .

-1ts 1nteractlon wlth a’ representatlon of bellefs._ The dlalog fragmentsp[}"f

”ﬂln the sectlon on descrlptlon p01nted out _some of the problems that'-tf.:s"“'"'

. Lfarlse when the two partlclpants know dlfferent thlngs about the entlty:"'

ﬂ?belng descrlbed It is: 1mportant then for- a speaker to be able to'

.*inseparate hlS own bellefs from what he belleves hls hearer' knows onf;f:

ﬁb-belleves.:_ It seems .equally clear from the dlalogs,' however, that?;p;sg.55f' e

: 'Tﬂffocu81ng is: not one of the thlngs that 1s separate for the twoff

- 20 Consequently,the 'reference resolutlon mechanlsms dld not use thlsb:'
'feature. del - PN o :



o'participants; : There 1s a pervaslve assumptlon by speaker and - hearer“’-'xw'

|  _that they- share- a common focus (thls 13, in fact an 1mportant part of

fhow and why foeu51ng works) The exten31on that seems to be needed here ;
to have the foeu31ng mechanlsms -1nteract w1th an_ encodlng 'of'n

fknowledge that d1st1ngulshes_ bellefs (e g 3 Cohen 1978) rather than as'

:1ils now the case with some unlform eneodlng of knowledge that does not:,-f."

';dlstlngulsh between speaker and hearer.. f*

'V 'SUMMARY

Focusing is the active process, engaged in by the participants in a
dialog, of concentrating attention on, or highlighting, a subset of
their shared .reality. Not only does it make communication more
efficient, -1t ‘makes = communication possible. . Speaker and- hearer' can

'feoncentrate on a small portlon of what they know 'and 1gnore the rest

" The 1mportanoe of focuslng to eommunlcatlon 1s elearly demonstrated by_';”

‘the definite _descrlptlons that are used Cin dlalog For “a natural.
. 1gngﬁage..ppo¢essiﬁg syStem to-carry ‘on-a dlalog with a penson it must
~ include .mechanisms that computationally capture .. this focUsing process.
This paper has examined the requirements definite deSeriptionS'impose“on
- guch .meehaniSms;_diSeuSSed'dfoeusing mechanisms included ~in a computer
" system for - understanding task-oriented dialog, and indicated future
research problems entailed in modeling the focusing -process more

. generally.
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